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(54) METHOD FOR DRIVING LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
driving a liquid crystal display device by which a 
uniformity coefficient can be improved especially by a 
driving method using a multiplexer of the liquid crystal 
display device. 

SOLUTION: Relating to the liquid crystal display device 
of this invention, the driving method for the liquid crystal 
display device, wherein liquid crystal cells are arranged 
between gate lines and data lines in a matrix form, 
comprises a step for sequentially applying a gate driving 
signal to the gate lines and scanning each of them, a 
step for supplying data to the liquid crystal cells of the 
same color and adjacent to each other while the 1st 
scanning line is being scanned by the scanning line, and 
a step for making the sequence for supplying data to the 
same color liquid crystal cells adjacent to each other 
differ from that for supplying data to the 1st scanning 
line while the 2nd scanning line adjacent to the 1st 
scanning line is being scanned. 
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(54) METHOD FOR DRIVING LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for driving a liquid crystal 
display device by which a uniformity coefficient can be improved especially 
by a driving method using a multiplexer of the liquid crystal display device. 
SOLUTION: Relating to the liquid crystal display device of this invention, 
the driving method for the liquid crystal display device, wherein liquid 
crystal cells are arranged between gate lines and data lines in a matrix 
form, comprises a step for sequentially applying a gate driving signal to the j^x?; 
gate lines and scanning each of them, a step for supplying data to the liquid 
crystal cells of the same color and adjacent to each other while the 1st WtJXS ' 



scanning line is being scanned by the scanning line, and a step for making W#<4 

the sequence for supplying data to the same color liquid crystal cells ;Mi$ffi : 

adjacent to each other differ from that for supplying data to the 1 st Mijxe 
scanning line while the 2nd scanning line adjacent to the 1st scanning line 
is being scanned. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A drive method of a liquid crystal display that matrix arrangement of the liquid crystal cell is carried out 
between a gate line characterized by providing the following, and a data line A phase which carries out sequential 
impression of the gate driving signal on said gate line, and is sequentially scanned according to Rhine A phase which 
supplies data to a liquid crystal cell of the same color which adjoined mutually while the 1st scan line was scanned in 
said scan line A phase sequence which supplies data to a liquid crystal cell of the same color which adjoined mutually 
while the 2nd scan line contiguous to said 1st scan line was scanned is made to differ from data supply sequence of said 
1st scan line 

[Claim 2] A drive method of a liquid crystal display according to claim 1 characterized by providing the following A 
phase which supplies data to the 2nd liquid crystal cell after supplying data to the 1st liquid crystal cell in the 1st and 
2nd liquid crystal cells of the 1st color which adjoined mutually by said 1st line A phase which supplies data to the 3rd 
liquid crystal cell after supplying data to the 4th liquid crystal cell in the 3rd and 4th liquid crystal cells of the 2nd color 
A phase which supplies data to the 6th liquid crystal cell after supplying data to the 5th liquid crystal cell in the 5th and 
6th liquid crystal cells of the 3rd color 

[Claim 3] For red and the 2nd color, said 1st color is [ green and the 3rd color ] the drive method of a liquid crystal 
display according to claim 2 characterized by blue thing. 

[Claim 4] A drive method of a liquid crystal display according to claim 2 characterized by including a phase which 
supplies data to the 5th liquid crystal cell after supplying data to the 6th liquid crystal cell, a phase which supplies data 
to the 1st liquid crystal cell after supplying data to the 2nd liquid crystal cell by said 2nd line, a phase which supplies 
data to the 4th liquid crystal cell after supplying data to the 3rd liquid crystal cell, and. 

[Claim 5] For red and the 2nd color, said 1st color is [ green and the 3rd color ] the drive method of a liquid crystal 
display according to claim 4 characterized by blue thing. 

[Claim 6] A drive method of a liquid crystal display of matrix arrangement of the liquid crystal cell being carried out 
between a gate line characterized by providing the following, and a data line, and reversing polarity according to said 
frame A phase which carries out sequential impression of the gate driving signal on said gate line for every frame the 
whole above, and is sequentially scanned according to a frame A phase which supplies data to a liquid crystal cell of the 
same color which adjoined mutually by the 1st frame in said frame in order of a property A phase of setting up 
identically to a phase it is made to differ from said data supply sequence of the 1st frame, and data supply sequence of 
the 3rd frame following said 2nd frame sequence which supplies data to a liquid crystal cell of the same color which 
adjoined mutually by the 2nd frame following said 1st frame A phase of setting up identically to said data supply 
sequence of the 1st frame data supply sequence of the 4th frame following the 3rd frame, and a phase which repeats 
periodically said sequence of the 1st frame to the 4th frame, and supplies data 

[Claim 7] A drive method of a liquid crystal display according to claim 6 characterized by providing the following A 
phase which supplies data to the 2nd liquid crystal cell after supplying data to the 1st liquid crystal cell in the 1st and 
2nd liquid crystal cells of the 1st color which adjoined mutually by said 1st frame A phase which supplies data to the 
3rd liquid crystal cell after supplying data to the 4th liquid crystal cell in the 3rd and 4th liquid crystal cells of the 2nd 
color A phase which supplies data to the 6th liquid crystal cell after supplying data to the 5th liquid crystal cell in the 
5th and 6th liquid crystal cells of the 3rd color 

[Claim 8] For red and the 2nd color, said 1st color is [ green and the 3rd color ] the drive method of a liquid crystal 
display according to claim 7 characterized by blue thing. 

[Claim 9] A drive method of a liquid crystal display according to claim 7 characterized by including a phase which 
supplies data to the 5th liquid crystal cell after supplying data to the 6th liquid crystal cell, a phase which supplies data 
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to the 1st liquid crystal cell after supplying data to the 2nd liquid crystal cell by said 2nd frame, a phase which supplies 
data to the 4th liquid crystal cell after supplying data to the 3rd liquid crystal cell, and. 

[Claim 10] For red and the 2nd color, said 1st color is [ green and the 3rd color ] the drive method of a liquid crystal 
display according to claim 9 characterized by blue thing. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the drive method of the liquid 
crystal display it enabled it to raise a uniformity coefficient by the drive method using the multiplexer of a liquid crystal 
display about a liquid crystal display. 
[0002] 

[Description of the Prior Art] Usually, a liquid crystal display displays a video signal like a television signal using the 
pixel matrix arranged by the intersection between a gate line and a data line. Here, it consists of thin film transistors 
(Thin Film Transistor: "TFT") for switching the data signal supplied to a liquid crystal cell from the liquid crystal cell 
and data line which adjust the amount of light transmission based on the data signal of each pixel. A pixel matrix is 
located between two glass substrates. The drive integrated circuit for driving a gate line and a data line is contained in 
the liquid crystal display. 

[0003] The drive integrated circuit for driving the data line in the conventional liquid crystal display supplies a signal to 
the data line of a liquid crystal display using six multiplexers. 

[0004] As shown in the block diagram which illustrated the data driver for driving the liquid crystal panel by this 
invention like drawing 1 , 6 multiplexer block (Multiplexer Block) (2) connected between the data drive integrated 
circuit and the liquid crystal panel (3) is provided. 

[0005] The output (from DL to DLn) from a data driver (1) is supplied to a multiplexer block (2). This multiplexer 
block (2) multi-presses the supplied signal using six multiplexers (it is called "MUX" below Multiplexer:), and carries 
out sequential supply at the data line of a liquid crystal panel (3). 

[0006] As shown in drawing 2 , a multiplexer block (2) consists of every six multiplexers connected to the output (from 
DL1 to DLn) of each data driver (1). 

[0007] every - the output (from DL1 to DLn) of a data driver (1) supplies the source terminal of MUX - having - 
every » a turn-on is carried out to the gate terminal of MUX by sequential supply of the gate pulse [ like ] in drawing 3 
being carried out. Based on this, a data signal is stored in the interruption-of-service capacity of a data line through a 
drain terminal. Henceforth, a data signal is charged by the pixel electrode which is not illustrated until just before a gate 
(Gate) pulse is turned off (Off). 

[0008] Drawin g 3 illustrates the turn-on sequence of 6MUX(s) for supplying a gate pulse. 

[0009] As shown in drawi ng 3 , after supplying data to the 1st liquid crystal cell in the 1st and 2nd liquid crystal cells of 
the 1st color which adjoined mutually by the 1st line, data is supplied to the 2nd liquid crystal cell. After supplying data 
to the 3rd liquid crystal cell after supplying data to the 4th liquid crystal cell in the 3rd and 4th liquid crystal cells of the 
2nd color, and supplying data to the 5th liquid crystal cell in the 5th and 6th liquid crystal cells of the 3rd color, data is 
supplied to the 6th liquid crystal cell. Here, the 1st color is red and green and the 3rd color of the 2nd color are blue. 
[0010] Thus, the turn-on of the MUX is carried out one by one, and the liquid crystal cell of each data line is supplied. 
[001 1] It is the method with which a data signal is charged by the pixel electrode in a MUX drive until just before 
[ each ] a data signal is stored in the interruption-of-service capacity of a data line and a gate (Gate) pulse is turned off 
(Off), when a gate pulse is impressed to MUX. Therefore, about the time amount which is supplied from the data line of 
a liquid crystal panel (3), and is charged by the pixel electrode, the difference of the voltage between the data lines by 
the difference of a charge property occurs like drawin g 4 . 

[0012] When drawing 4 is explained, it is a time of a gate pulse carrying out a turn-on and a turn-off being carried out 
by the voltage waveform of data 1 to the data 6, at i.e., the sampling time, and it turns out that the difference of each 
voltage occurs like a dotted line. Moreover, the difference of voltage occurs between the data lines by the leakage 
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current like drawing 5 . 

[0013] As shown in drawing 5 , it is a time of a gate pulse carrying out a turn-on and a turn-off being carried out by the 
voltage waveform of data 1 to the data 6, at i.e., the sampling time, and it turns out that the difference of each voltage 
occurs like a dotted line. In order to remove generating of the striped pattern by coupling between data lines by 6MUX 
drive methods based on this at the time of data impression, green is impressed to MUX3 and MUX4 period, and blue is 
impressed to MUX5 and MUX6 period for red at MUX1 and MUX2 period. 

[0014] In such a case, a problem does not occur at the time of actuation of ordinary temperature. However, at the time of 
sag, such as low-temperature actuation or migration, especially, since the charging time of MUX5 and MUX6 is the 
shortest, a striped pattern appears [ the difference of the charge property between MUX(s) ] in a liquid crystal panel. 
Moreover, when there is much leakage current, the time amount ( Gate-off from MUX turn-on ) by which the voltage of 
the data line charged through MUX should be maintained differs according to a MUX number, and a poor image quality 
trouble occurs on a liquid crystal panel. 

[0015] Therefore, the difference of the detailed voltage by the defect of the Rhine gestalt occurs, and it is easily 

recognized by people's eyes. 

[0016] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is the drive method using the multiplexer of a 
liquid crystal display, and is offering the drive method of the liquid crystal display which can raise a uniformity 
coefficient. 
[0017] 

[Means for Solving the Problem] In order to attain said purpose, a drive method of a liquid crystal display by this 
invention In a drive method of a liquid crystal display that matrix arrangement of the liquid crystal cell is carried out 
between a gate line and a data line A phase which carries out sequential impression of the gate driving signal on a gate 
line, and is sequentially scanned according to Rhine, A phase which supplies data to a liquid crystal cell of the same 
color which adjoined mutually while the 1st scan line is scanned in a scan line etc., While the 2nd scan line contiguous 
to the 1st scan line is scanned, a phase sequence which supplies data is made to differ from data supply sequence of said 
1st scan line is included in a liquid crystal cell of the same color which adjoined mutually. 

[0018] A phase which supplies data to the 2nd liquid crystal cell after a drive method of a liquid crystal display by this 
invention supplies data to the 1st liquid crystal cell in the 1st and 2nd liquid crystal cells of the 1st color which adjoined 
mutually by the 1st line, A phase which supplies data to the 3rd liquid crystal cell after supplying data to the 4th liquid 
crystal cell in the 3rd and 4th liquid crystal cells of the 2nd color, and a phase which supplies data to the 6th liquid 
crystal cell after supplying data to the 5th liquid crystal cell in the 5th and 6th liquid crystal cells of the 3rd color are 
included. 

[0019] A drive method of a liquid crystal display by this invention includes a phase which supplies data to the 1st liquid 
crystal cell after supplying data to the 2nd liquid crystal cell by the 2nd line, a phase which supplies data to the 4th 
liquid crystal cell after supplying data to the 3rd liquid crystal cell, and a phase which supplies data to the 5th liquid 
crystal cell after supplying data to the 6th liquid crystal cell. 

[0020] A phase which a drive method of a liquid crystal display by this invention carries out sequential impression of 
the gate driving signal on said gate line for every ** frame, and is sequentially scanned according to a frame, A phase 
which supplies data to a liquid crystal cell of the same color which adjoined mutually by the 1st frame in a frame in 
order of a property, A phase sequence which supplies data to a liquid crystal cell of the same color which adjoined 
mutually by the 2nd frame following the 1st frame is made to differ from said data supply sequence of the 1st frame, A 
phase set up identically to data supply sequence of the 3rd frame following the 2nd frame, A phase of setting up 
identically to data supply sequence of the 1st frame data supply sequence of the 4th frame following the 3rd frame, and 
a phase which repeats sequence of the 1st frame to the 4th frame periodically, and supplies data are included. 
[0021] A phase which supplies data to the 2nd liquid crystal cell after a drive method of a liquid crystal display by this 
invention supplies data to the 1st liquid crystal cell in the 1st and 2nd liquid crystal cells of the 1st color which adjoined 
mutually by the 1st frame, A phase which supplies data to the 3rd liquid crystal cell after supplying data to the 4th liquid 
crystal cell in the 3rd and 4th liquid crystal cells of the 2nd color, and a phase which supplies data to the 6th liquid 
crystal cell after supplying data to the 5th liquid crystal cell in the 5th and 6th liquid crystal cells of the 3rd color are 
included. Here, the 1st color is characterized by red and the 2nd color of green and the 3rd color being blue. 
[0022] A drive method of a liquid crystal display by this invention includes a phase which supplies data to the 1st liquid 
crystal cell after supplying data to the 2nd liquid crystal cell by the 2nd frame, a phase which supplies data to the 4th 
liquid crystal cell after supplying data to the 3rd liquid crystal cell, and a phase which supplies data to the 5th liquid 
crystal cell after supplying data to the 6th liquid crystal cell. 
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[0023] It clarifies through explanation to a desirable example of this invention which referred to a drawing which 

attached the purposes and advantages by this invention other than the aforementioned purpose. 

[0024] 

[Function] The drive method of the liquid crystal display by this invention enables the image expression which removes 
the striped pattern of the length which appears in a liquid crystal panel by changing the sequence of the turn-on of a 
multiplexer for every frame or Rhine in the striped poor image quality generated with the difference of the property 
between multiplexers, and does not have distortion at the time of sag, such as low-temperature actuation or migration. 
[0025] 

[Embodiment of the Invention] Hereafter, with reference to drawing 12 , it explains to details from drawin g 6 which 
attached the example of this invention. 

[0026] Rhine according [ drawing 6 ] to the example of this invention -- it is a wave form chart showing the turn-on 
sequence of MUX to the gate pulse in the case of another inversion. 

[0027] As shown in d rawin g 6 , after supplying data to the 1st liquid crystal cell in the 1st and 2nd liquid crystal cells of 
the 1st color which adjoined mutually by the 1st line, data is supplied to the 2nd liquid crystal cell. After supplying data 
to the 3rd liquid crystal cell after supplying data to the 4th liquid crystal cell in the 3rd and 4th liquid crystal cells of the 
2nd color, and supplying data to the 5th liquid crystal cell in the 5th and 6th liquid crystal cells of the 3rd color, data is 
supplied to the 6th liquid crystal cell. Moreover, after supplying data to the 4th liquid crystal cell after supplying data to 
the 1st liquid crystal cell after supplying data to the 2nd liquid crystal cell by the 2nd line, and supplying data to the 3rd 
liquid crystal cell, and supplying data to the 6th liquid crystal cell, data is supplied to the 5th liquid crystal cell. Here, 
the 1st color is red and green and the 3rd color of the 2nd color are blue. 

[0028] it was shown in drawing 7 - as - every - the output (from DL1 to DLn) of a data driver (1) supplies the source 
terminal of MUX ~ having - every - a turn-on is carried out to the gate terminal of MUX by sequential supply of the 
gate pulse as shown in drawing 6 being carried out. Based on this, a data signal is stored in the interruption-of-service 
capacity of a data line through a drain terminal. Henceforth, a data signal is charged by the pixel electrode which is not 
illustrated until just before a gate (Gate) pulse is turned off (Off). 

[0029] It is the method with which a data signal is charged by the pixel electrode in a MUX drive until just before 
[ each ] a data signal is stored in the interruption-of-service capacity of a data line and a gate (Gate) pulse is turned off 
(Off), when a gate pulse is impressed to MUX. Therefore, the difference of the voltage between the data lines by the 
difference of a charge property generates the time amount which is supplied from the data line of a liquid crystal panel 
(3), and is charged by the pixel electrode like drawing 8 . 

[0030] In drawin g 8 , a gate pulse carries out a turn-on by the voltage waveform of data 1 to the data 6, at the turn-off, 
i.e., sampling, time, the difference of each voltage occurs like a dotted line, and the difference of some voltage generates 
2 in 1 at the sampling time. Moreover, the difference of voltage is seen between the data lines by the lack of charge like 
drawing 9 . 

[003 1] In drawing 9 , if a gate pulse carries out a turn-on and a turn-off is carried out by the voltage waveform of data 1 
to the data 6, it will be at the 1 and sampling time at the sampling time, and the difference of the voltage by the lack of 
charge will occur like a dotted line. 

[0032] However, by changing the turn-on sequence of six MUX(s) according to Rhine like drawing 6 , the sequence of 
MUX differs for every gate line, and striped poor image quality does not appear. Since the average brightness of a 
contiguity pixel is especially recognized by the eye in the case of a high resolving drawing screen, even if the difference 
of the voltage between data lines occurs according to poor charge and the leakage current, clear image quality is 
acquired like 10b. 

[0033] This is clear from drawing 10 a and drawing 10 b which compared the image quality of this invention and the 
conventional drive method. 

[0034] In dmmnglQ a, it is contrary to a vertical striped pattern generating the conventional drive method in a liquid 
crystal panel according to the difference of the voltage charged by the pixel electrode, and it turns out like drawing 10 b 
that the striped pattern of the length which appears in a liquid crystal panel because the drive method of this invention 
changes the turn-on sequence of MUX is removed. 

[0035] I^awjngiJL is a drawing illustrating the wave of the signal in the case of the inversion according to frame by the 
example of this invention. 

[0036] After supplying data to the 1st liquid crystal cell in the 1st and 2nd liquid crystal cells of the 1st color which 
adjoined mutually by the 1st frame in drawing 1 1 , data is supplied to the 2nd liquid crystal cell. After supplying data to 
the 3rd liquid crystal cell after supplying data to the 4th liquid crystal cell in the 3rd and 4th liquid crystal cells of the 
2nd color, and supplying data to the 5th liquid crystal cell in the 5th and 6th liquid crystal cells of the 3rd color, data is 
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supplied to the 6th liquid crystal cell. 

[0037] After supplying data to the 4th liquid crystal cell after supplying data to the 1st liquid crystal cell after supplying 
data to the 2nd liquid crystal cell by the 2nd line of the 2nd frame, and supplying data to the 3rd liquid crystal cell, and 
supplying data to the 6th liquid crystal cell, data is supplied to the 5th liquid crystal cell. 

[0038] The data supply sequence of the 3rd frame is supplied identically to said data supply sequence of the 2nd frame, 
and the data supply sequence of the 4th frame is supplied identically to said data supply sequence of the 1st frame. Here, 
the 1st color is red and green and the 3rd color of the 2nd color are blue. 

[0039] Thus, the striped pattern of the length which supplies the 4th frame to a liquid crystal cell periodically, and is 
expressed to a liquid crystal panel is removed, and clear image quality is acquired. 

[0040] Drawi ng 12 is a wave form chart showing the wave of the signal supplied to the odd number of the liquid crystal 
display supplied by MUX, and an even number liquid crystal cell. 

[0041] When it averages four frames from one frame in changing the turn-on sequence of MUX for every frame as 
shown in drawing 12 , it has strong effective voltage altogether. Even if the difference of the voltage charged by the 
pixel electrode within each frame occurs, it is equalized in time and a uniform screen is obtained visually. Here, the 
reason repeated about four frames is for preventing generating of the offset voltage of a direct current to each pixel. 
[0042] thus, the drive method of the liquid crystal display by this invention — every frame » or it can be made to 
decrease by changing the sequence of the turn-on of MUX for every Rhine according to the effect which equalizes the 
imbalance of the voltage between the possible data lines of generating by the difference and the leakage current of a 
charge property 
[0043] 

[Effect of the Invention] As mentioned above, the drive method of the liquid crystal display by this invention enables 
the image expression which removes the striped pattern of the length which appears the sequence of the turn-on of a 
multiplexer in a liquid crystal panel by changing for every frame or Rhine in the striped poor image quality generated 
with the difference of the property between multiplexers, and does not have distortion at the time of sag, such as low- 
temperature actuation or migration. 

[0044] Through the contents explained above, if it is this contractor, he will understand the possibility of various 
modification and correction in the range which does not deviate from the technical thought of this invention. Therefore, 
the technical range of this invention must be appointed not only by the contents indicated by detailed explanation of a 
specification but by the claim. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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